Protective properties of milk sphingomyelin against dysfunctional lipid metabolism, gut dysbiosis, and inflammation.
The identification of natural bioactive compounds aimed at promoting optimal gut health and improving lipid metabolism is paramount in the prevention of chronic disease. In this review, we summarize basic science and clinical research examining the protective properties of milk sphingomyelin (SM) against dysfunctional lipid metabolism, gut dysbiosis, and inflammation. Dietary SM dose-dependently reduces the intestinal absorption of cholesterol, triglycerides, and fatty acids in cell culture and rodent studies. Overall, rodent feeding studies show dietary milk SM, milk polar lipid mixtures, and milk fat globule membrane reduce serum and hepatic lipid concentrations. Furthermore, these hypolipidemic effects are observed in some supplementation studies in humans, although the extent of reductions in serum cholesterol is typically smaller and only one trial was conducted with purified SM. Dietary milk SM has been reported to affect the gut microbiota in rodent studies and its hydrolytic product, sphingosine, displays bactericidal activity in vitro. Milk SM may also improve gut barrier function to prevent the translocation of inflammatory gut bacteria-derived molecules. Current evidence from pre-clinical studies indicates that dietary milk SM has protective properties against dysfunctional lipid metabolism, gut dysbiosis, and inflammation. The hypolipidemic effects of milk SM observed in animal studies have been reported in some human studies, although the magnitude of such effects is typically smaller. More research is warranted to clearly define how dietary milk SM influences lipid metabolism, gut microbiota, and inflammation in humans.